Abstract: Rapid urban population growth, especially in the last three decades, has begun to present a serious threat to living conditions, and posing increased risks to human health. Investigating the relationship between population size of city areas and self-rated health (SRH) can, we argue, provide insights for the management of population growth and improving SRH. This study employed a multilevel analysis to reveal the effects of city size on SRH both from migrant status and household registration perspectives, using data from the Chinese General Social Survey (CGSS) for 2013. The results indicate that an inverted U-shaped relationship exists between city size and SRH. Income and population density were shown to constitute significant positive impact drivers in relation to SRH. In contrast, migrant status and household registration exerted a significant negative effect on SRH. While the SRH status of migrants was not influenced by city size, city size was found to influence the SRH of individuals differently in different regions (i.e., eastern, central, and western parts of China). The results will be helpful in understanding the effect of the dynamics of city size on SRH in China, and will assist the Chinese government in employing effective strategies to improve SRH status.
Introduction
Rapid population growth has been witnessed around the world in the last three decades, not least in China [1] . China's urbanization level, which is calculated as the ratio of urban population to total population, increased from 17.9% in 1978 to 56.1% in 2015, and continues to grow. This growth reflects the migration of a vast number of people to urban regions, as urbanization has promoted economic growth which, in turn, has resulted in increases in urban populations. Previous studies have argued that international airports, and the large cultural facilities and sports facilities that produce high-level social welfare, can be established when cities become "big enough", a development which benefits the health status of individuals [2] . Greater city sizes can also promote economic growth by increasing labor efficiency through the agglomeration of economic activities [3, 4] . For example, scholars have argued that larger cities increase employment opportunities for individual laborers and labor efficiency [5, 6] . Previous analyses have further suggested that, if characterized by a high level of environmental awareness, large and highly-concentrated populations are able to benefit from economic growth in ways that improve the environment and enhance the living situation [7] . Moreover, some researchers have suggested that the process of urban agglomeration, wherein cities with a population of several million inhabitants are linked to a much larger central city, is a good spatial structure for the development of smaller cities. The scaling relationships between population and supercreative employment per MSA (Metropolitan Statistical Area) in 2003 for the US is superlinear (in which the exponent β = 1.15 > 1), and the scaling relationships between population and total wages per MSA in 2004 for US is superlinear (in which the exponent β = 1.12 > 1), too. It means that increasing population size will be returned by innovation, information, or wealth [8] . Dwellers' needs would impact on urban planning. For example, the city will plan parks, cycle paths, and squares due to citizens enjoying walking or using bikes than using cars. Therefore, more people may need more infrastructure [9] . However, the expansion of cities does not only result in benefits, it also has effects that include, among other things, increased consumption of resources, greater variation in living conditions, environmental pollution, car congestion, scarcity of public services, and a close proximity of living spaces that can lead to increased risks to human health [10] [11] [12] [13] [14] [15] . For example, a study demonstrated that city size has a negative relation to individual happiness, exacerbating mental problems and reducing human health, and the pollution peaks always occur in large cities [2, 16] . Researchers use the US as an empirical case to identify the difference of happiness status between urban and rural areas. The results show that the happiness increases outward from large central cities to small-town or rural areas due to the difference of size, density, and heterogeneity between urban and rural areas [17] . The findings of other studies also confirm this statement. For example, researchers utilized population size, xnorcsiz, and srcbelt to define city size and to calculate its influence of happiness in the US, and the results also show that larger cities are less happy than smaller places [18] . Evidence from the 27 member states of the European Union also found that the coefficient for cities to happiness is −0.2185, while small towns have a coefficient 0.0120. Moreover, these results further argued that the highest level of expected happiness is 1.7% lower for urban dwellers than small-town dwellers [19] . The high population level may make the Systemic Retroactive game into a negative effect both for urban planning and citizens' behavior, such as pollution, daily wasting of time for commuting, low quality of life, urban sprawl or density, etc. [9] . Previous studies have also found the existence of an inverted U-shaped relationship between city size and economic growth, whereby an urban economy first improves, and then declines in response to increasing city sizes due to overcrowding effects [20, 21] . Especially when the services sector is the dominant industrial sector, the influence of city size on urban productivity by scale impact in China will be larger [21] . Drawing on this previous literature, the hypothesis that is tested in the present study holds that an inverted U-shaped curve exists between city size and self-rated health (SRH). This means that human SRH status is expected to first increase along with the growth of a given city, then show a downwards trend as the city increases in size and sprawls. A better understanding of the impact of city size on SRH will be of benefit in the task of improving human health.
Due to the insight that SRH functions as a more accurate predictor of mortality than medical records, a growing body of literature has explored the potential drivers of SRH [22] . These previous researchers found that the determination of SRH includes both physical factors and psychosocial factors. For example, scholar examined the effect of socioeconomic factors and material deprivation on SRH, found that education and material deprivation maintained a strong relation to SRH [23] . Some scholars employed provincial-level data to explore the relationship between income inequality and SRH [24] . Their findings show a notable disparity among provinces with different income levels. Similar results can be found in other recent studies, which have shown that income inequality impacts on SRH through the influence criteria of temporality, biological plausibility, and consistency [25] . Further, it has been found that employment, income, and the healthcare system will be negatively influenced during periods of economic recession, a development which results in deteriorating SRH [12] . Using the data from the 2014 China Labor-force Dynamics, researchers found that a positive linear relationship between individual's SRH and economic development and an inverted U-shaped relationship between individual's SRH and urbanization rates [26] . Other scholars also reveal that urbanization raises the probability of reporting poor health [27] . Some scholars, however, have argued the contrary: rapid accelerated urbanization improves health [28] . Similar findings were also demonstrated by other researchers, which argued that living in more advanced communities increases the risk of chronic disease and unhealthy lifestyles, creating a pathway through which urbanization impacts individual's health in China [29] . Environmental pollution has become a stigmatic issue in the face of China's achievements in urban and economic development. It poses a serious health risk for Chinese citizens, especially when taking the form of air pollution, which increases the risk of cardiopulmonary, lung cancer, stroke, ischemic disease, hypertension, heart rate variability and, ultimately, mortality [30] [31] [32] [33] . Jaana et al. (2014) utilized more than 15,600 samples in order to examine the association between traffic noise and SRH, finding that noise levels beyond 60 decibels (dB) resulted in poor SRH status in men (although no association was found between these factors in women) [11] .
In addition to physical factors, impact assessments performed in relation to psychosocial factors have established an association between SRH and factors such as social capital, perceived control, and democratic conditions. Social integration can enhance the wellbeing of a population by providing people with a psychosocial network and increasing access to healthcare mechanisms [34, 35] . At the same time, those living in a situation characterized by a lack of social trust are exposed to higher health risks [36] . Perceived control has been demonstrated to be associated with higher health and wellbeing, ameliorating the effects of material deprivation by increasing integration in the psychosocial and social environment [37, 38] . Previous researchers have also suggested a relationship between democracy and SRH [39] . For example, researchers employed the multilevel World Health Survey (2002) (2003) (2004) ) data referring to approximately 3000 individuals in 67 countries in order to explore the relationship between democratic governance and SRH, finding that the political organization of societies is an important determinant of population health [40] . In addition, we also note that variables affecting SRH also relate to individual attributes including age, gender, height, weight, and ethnicity. Literature that focused on migrants argued that migration decisions not only depend on employment conditions, but also other things, such as psychological costs of moving, education conditions, crime, and norms [41] . The studies that refer to self-rated health of migrant populations show that the health status of migrants tend to decline from the time of arrival, with a higher risk to transition to poor health than native-born residents [42] [43] [44] .
Given that previous studies investigated the relationship between determination and SRH are mainly for all individuals, all regions, or groups with different incomes, researchers have focused on the impact on SRH disparities between groups with respect to migrant status and regions. More importantly, few studies have explored the impact of city size on SRH. Addressing this gap, the aim of present paper is to investigate how the health status of migrants is affected by city size, and whether regional disparities exists within the SRH status of individuals. Differences in how urbanization, economic growth, and city size affect SRH may, we believe, exist between migrants and non-migrants, or between individuals with different household registration locations (that is, between regions). Given that urbanization patterns differ sharply among the western, central, and eastern parts of China, previous studies have suggested that people living in provinces with greater income inequalities are at a higher risk of poor health, compared with provinces characterized by modest income inequalities [24] . In this research, migrant status was measured by means of data on whether residents of a given city live in rented housing or not. Household registration was confirmed by their hukou registration, and whether the registered city belongs to Western, Central, or Eastern China.
In short, this paper employed national survey data obtained from the Chinese General Social Survey (CGSS) for 2013. Then, we utilized a multilevel analysis to reveal the effect of city size on SRH from the perspectives of migrant status and regional disparity. The results of this analysis are beneficial to policy-makers in the task of formulating appropriate measures to enhance human health.
Methodology and Data

Data and Data Sources
The study used cross-sectional data taken from the CGSS for 2013 (CGSS 2013 employed four stages to collect data: first, the survey sampled 100 county-level administrative units in China; second, it sampled four neighborhood or village committees in each of the 100 units sampled; then 25 households were selected in each neighborhood or village committee; and, finally, one person in each of the 25 households was asked to respond to the survey. Finally, CGSS 2013 received information from 11,438 adults across 28 provinces by means of a face-to-face interview). The CGSS is a national, comprehensive survey, overseen by the National Survey Research Center (NSRH) of Renmin University of China, which gathers a great deal of information on societal, community, household, and individual characteristics. The dataset was collected using random sampling from 11,438 adults across 28 provinces that vary considerably in terms of their geographical locations, social status, economic conditions, environment, happiness, SRH, and many other indicators. The CGSS 2013 provided most of the variables in our model, with the exception of city size, per capita gross domestic product (GDP), population density, per capita green area, and hospital beds, which were derived for each city from the China City Statistical Yearbook, the China Urban Construction Statistical Yearbook, and the City Statistical Yearbook. Table 1 shows statistical information for each of the variables. This study aimed to explore the relationship between city size and SRH from the perspectives of migrant status and household registration. The sample data was taken from respondents who live in urban neighborhoods, and did not include rural respondents. Data for the prefecture-level city where the county-level administrative unit was located was used. The size of the population in each district was used to represent city size, and whether the individuals were tenants of rental housing or not was used to determine their migrant status. Household registration was confirmed by their hukou registration, and whether the registered city belongs to Western, Central, or Eastern China. This left us with a dataset of 1349 individuals, in 156 prefecture-level cities in 24 provinces in Western, Central, and Eastern China. The spatial distribution of 156 prefecture-level cities is shown in Figure 1 . 
Dependent Variables
The dependent variable in this study was self-rated health (SRH). Previous studies have shown that SRH status performs accurately as an index of mortality [45] . Although not a direct measure, SRH is a good proxy for health status. The CGSS survey collected SRH data by means of a face-to-face interview by asking: "How would you describe your health, in general?". Response options include very poor, bad, fair, good, and excellent. We recoded these five categories into five outcomes of SRH, where 1 stands for "very poor" and 5 stands for "excellent" health.
Key Variables
City size (CS): Following the research of Sun et al. (2014) this paper employs the district population as a proxy for city size [2] . Previous analyses have suggested that population sprawl makes local labor markets larger and more diverse, which might assist workers to find a job faster and acquire more knowledge through learning spillovers [46] . Larger populations also provide greater consumer demand and fund the supply of public services [2] . Greater city size is, however, also accompanied by a range of problems, including traffic jams, high commuting costs, environmental degradation, etc., as well as related issues, like road traffic noise, which affect specific populations [11] . Here, we also employed the square of city size (SCS) as a variable in order to explore if a "U-shaped" curve exists between city size and SRH.
Income (IN): Researchers have begun to explore the relation between income inequality and health [47] . The relationship between SRH and deprivation has been demonstrated in a rich existing literature, which has shown that material deprivation is important predictor of SRH [48, 49] . This is explained by the fact that income inequality produces differences in social status for individuals, a factor which has been associated with negative impacts on SRH in western countries [50] . Here, the expected direction between income and SRH is, therefore, positive.
Population density (PD): Strong evidence points to the existence of a positive relationship between individual social capital and health. For example, previous studies have suggested that social participation is of benefit to individuals SRH, by providing them with opportunities to learn new skills and establish a sense of belonging [51] [52] [53] . Decreasing informal socializing over time has been related to poor SRH status for both women and men [54] . Given that higher population density can increase the vitality of public life and enhance individuals' social capital, both of which are good for human health, here we used population density as a variable, which we expected to maintain a positive relation with SRH.
Per capita GDP (PCGDP): Previous studies have found that national wealth and public health expenditures can explain the variations in health level. However, the short-term health effects of these variables are not visible during economic recessions and in stable regions [12] . In this study, we employed per capita gross domestic product (GDP) to explore the effects of macroeconomic factors on SRH.
Control Variables
Based on previous studies we employed a series of control variables, including: gender, age, square of age, height, weight, and a psychosocial factor, in order to control individual heterogeneity. Age took the range 18 to 90 years old. The "psychosocial factor" has been widely addressed in previous studies by asking the question "How often did you feel depressed in last four weeks-always, frequently, sometimes, seldom, or never?" [37, 38, 55] . In addition, we also included per capita green area (PCGA) and hospital beds per ten thousand people (HB) to reflect cities' heterogeneity.
Per capita green area (PCGA): A number of studies have been argued that greenhouse gases cause global warming, which, in turn, constitutes a significant influence on human health and the natural environment [56, 57] . Lucky, scholars suggested that land use structure can influence carbon sinks [58] . For example, Xu et al. (2017) found that grassland has a better carbon fixation capacity than cultivated land, built-up, and water areas [59] . Therefore, this paper utilizes per capita green area as the proxy for describe the influence of environment on health.
Hospital beds (HB): Previous studies have been divulged that better health facilities would improve self-rated health status [60] . This means that individuals believe that more health facilities provide more opportunity to deal with their health problems. Thus, considering the availability of data, this paper employs hospital beds to represent health facility levels.
Methods
The multiple linear regression (MLR) model was used as a baseline model. Using this model allowed us to compare specifications more flexibly, and in ways that did not impose any assumption about city size, in order to assess the extent to which assumption biased the estimated health effects. In addition, variables reflecting individual attributes were taken into the model as control variables and their impact on SRH analyzed. A possible difference existed in the SRH of migrants or non-migrants due to city size, so an interaction term to address the relation between city size and migrant status was added to the model. The basic model can be written as follows:
where SRH ij is the self-rated health (SRH) score of individual i in city j; U j is the district population of city j; U 2 j is the square of the district population of city j; D j is the population density of city j; M ij is the individual's migrant status in city j; X ij are the control variables that reflect individual attributes, such as sex, age, the square of age, height, weight, and frequency of depression in the last four weeks; µ j is a dummy variable that stands for the impact of the variables, except city size of city j in the same province; M ij × U 2 j is an interaction term addressing migrant status and the square of city size; M ij × U j is an interaction term addressing migrant status and city size; α 0 is constant term; α n (n = 1,2, . . . ,6) and β is the coefficients of the regression model.
We controlled the impact of other variables on SRH in order to estimate the relationship between migrant status and SRH. We then proposed M i as the dummy variable for migrant status, where 1 stands for migrant and 0 stands for non-migrant. There are two results in terms of SRH for migrated individual i: SRH 1i and SRH 0i , where SRH 1i stands for SRH after migrating and SRH 0i stands for SRH without migration. The true impact of migrating on SRH for the individual i can be expressed as SRH 1i − SRH 0i , and due to each sample only one of the two results is possible, so the SRH i related to migration status is written as follows:
Along the same line, W i denotes the dummy variable of individual household registration status, where 1 stands for registration in the western region and 0 stands for registration in central or eastern regions, in order to explore regional disparities in SRH; where SRH 1i stands for the SRH of an individual with a hukou registration in the western region and SRH 0i stands for the SRH of an individual with a hukou registration in the central or eastern region. The true impact of household registration status on SRH for the individual i can, therefore, be expressed as SRH 1i − SRH 0i ; so the SRH i relation to registered residence can be written as follows:
We also introduced an interaction term to deal with individual heterogeneity within migrant status and household registration status into the basic model to control individual heterogeneity and make the result closer to the "true" health status. The model was as follows:
where X ij is the mean value of the control variable X ij .
Statistical Analysis
Self-rated health (SRH), the dependent variable in this model, was divided into five groups: 1 represented "very poor"; 2, "bad"; 3, "fair"' 4, "good"; and 5, "excellent". Approximately 70.7% of the sample respondents reported good and excellent health. The rest reported very poor, bad, or fair health. Demographic factors were included as control variables. At the individual level, demographic variables, including sex, age, square of age, height, weight, and depression frequency were analyzed. Females composed 56.3% of the sample. The average age of the sample group was 46. The average height and weight was 166 cm and 63 kg, respectively. We categorized frequency of depression into the categories of "always", "frequently", "sometimes", "seldom", and "never". Almost 67.7% of the sample reported being depressed in the four weeks preceding the survey and 7.7% reported being always or frequently depressed. We employed the variables of per capita green area, and hospital beds to deal with the heterogeneity of different cities in the same province. The average of per capita green area was 11.5 m 2 , however, more than 50.0% of the cities studied were located below the mean value for this variable. The hospital beds average of this sample is 74.6, and only 37.7% cities in this sample above the mean value.
Migrant status was measured by rental tenancy status-when an individual lived in rental housing, this was taken to reveal migrating behavior. Migrant status was represented by 1 or 0, where 1 stood for "migrant", and 0 for "non-migrant". About 23.9% of the sample respondents were classed as migrants, with the remainder classed as non-migrants. The same approach was applied to household registration (hukou), where 1 stood for "registration in a western region", and 0 stood for "registration in the central or eastern region". In this sample, about 14.0% of the sample were registered in the western region and the rest were registered in Central or Eastern China.
Results and Discussion
The Proportional Distribution of SRH
We performed statistical analyses in order to explore the proportional distribution of SRH in cities of different sizes, from the perspectives of migrant status and household registration. First, in order to examine the difference between migrants and non-migrants, and the difference between household registration in the western region and household registration in the central or eastern regions, the 1349 respondents were placed in categories of migrant and non-migrant, and western and central/eastern registration. Secondly, cities were divided into six groups based on the number of people-i.e., less than 200,000, 200,000-700,000, 700,000-2,700,000, 2,700,000-3,700,000, 3,700,000-4,700,000 and more than 4,700,000. Third, we calculated the distribution of individual SRH in the various city-size classifications. The results are displayed in Figure 2 . to increases in city size from the perspectives of migrant status, and after decreasing to an absolute low, SRH status trends follow increases in city size. As such, an inverted U-shape relation exists between city size and SRH. In addition, no notable differences were found in the proportional distribution of SRH status between migrant and non-migrant categories in different city size classifications. Compared with the insignificant difference seen in relation to migrant status, a clear disparity was seen in SRH status of cities with the same city size, but in different regions. For example, Figure 2c ,d from the perspectives of household registration, show that, with the exception of the group of cities with populations between 200,000 and 700,000 had a similar proportional distribution, groups of population less than 200,000 and a population between 3,700,000 and 4,700,000 are disparity heavily in proportion of SRH status both in western and central or eastern regions.
Factors Influencing SRH Status
In order to understand the impact of each of the variables analyzed in relation to SRH, we ran ten regressions, from two perspectives, in order to test the coefficients of each model, generating the results shown in Table 2 . Here, sex, age, the square of age, height, weight, the frequency of depression, per capita green areas, and hospital beds were utilized as control variables in order to control individual heterogeneity across provinces, and to minimize error due to omitted variables. Migrant status and household registration were taken as dummy variables. Models 1 to 5 analyzed the impact on SRH of migrant status, Models 6 to 10 were established to understand the effect of household registration.
Model 1 included the key variables "city size (CS)", "square of city size (SCS)", "migrant status (MS)", "income (IN)", and the control variables, testing the strength and direction of each variable. As shown by the results reported at Table 2 , an inverted U-shaped relationship existed between city size and SHR, which supports our first hypothesis (the regression coefficient of SCS was −0.059). Further, migrant status was found to exert significant negative influence on SHR (the regression coefficient was −0.114) and income was found to exert a significant positive influence in relation to SRH in China. Additionally, the impact of city size (the regression coefficient was 0.862) was found to be stronger than that of income (0.066). The results reveal that individuals with migrant status had a lower SRH status than non-migrants. Previous studies show that larger cities are characterized by higher efficiency and better amenities, but also by greater frictions. In addition, previous studies have indicated that income inequality is an important issue for individual SRH [47, 61] . Individuals with a higher income can be expected to have a better SRH status.
Model 2 extended the basic form of Model 1 by adding an interaction term between city size and migrant status, and the square of city size and migrant status. The results in Table 2 show no significance in the interaction term (p < 0.1), meaning that whether or not the individual was a migrant or non-migrant, their SRH status was not affected by city size. In other words, when other factors remained the same, moving to a city of a different size did not transform a migrant's SRH status.
Model 3 extended Model 1 by adding the variable of population density. In general, because large cultural and service facilities or large comprehensive hospitals cannot be established until the consumer population exceeds the minimum threshold for these institutions, greater population density makes for more and better public service facilities. As expected, our estimation results indicate that population density exerts a significant positive influence in relation to SRH in China.
Model 4 enabled the examination of the impact of per capita GDP on SRH based on Model 1, with results revealing no significant relation between per capita GDP and SRH.
Through Model 5, we were able to consider the influence exerted by individual heterogeneity (the interaction term between individual characteristics and migrant status) on the SRH of migrants. The results indicate that migrant status had no effect in relation to SRH when taking into account individual heterogeneity. In contrast, the direction and strength of city size and income were similar to those generated by Model 1, and the inverted U-shape curve was again confirmed.
Model 6 was run with the same parameters as Model 1 except that migrant status was changed to household registration (HR). The results shown in Table 2 reveal that household registration maintained a significant negative relation with SRH. Individuals whose hukou registration was in China's western region had a lower SRH status than those registered in Central or Eastern China. The reason for the lower SRH of those registered in the west may be inadequate public health service facilities in this region. Cities located in Western China, further, are often situated within harsh natural environment, such as deserts, that are prone to drought and to sandstorms during the spring [62] . In addition, city size was also identified as maintaining an inverted U-shaped curve in relation to SRH-when the number of residents exceeds a given threshold, city size decreased individuals' SRH status. The reason for this may be that human activities requiring energy consumption increase PM 2.5 concentrations and CO 2 emissions, and thereby influence human health negatively [15, 63, 64] . Our results suggest that it is not always true that living in larger cities promotes SRH status.
Model 7 extended Model 6 by adding an interaction term between city size and household registration, the square of the city size and household registration. The results show that household registration had a negative impact on SRH. The interaction term between city size and household registration was found to be statistically significant and negative, which indicates that the effect of city size on SRH is characterized by regional disparity, especially for residents in western regions. This regional disparity in SRH may be due to efficiency differences in China's community health service's between the eastern, central, and western regions [65] . Moreover, the urbanization rates of the eastern (58.4%) and central (45.9%) parts of China were much higher than the country's west (40.5%) in 2010, which is significant because higher urbanization leads to greater disparities in medical facilities, cultural and educational institutions, and other infrastructure that can strengthen an individual's SRH [66] .
Model 8 was created by inserting population density into Model 6. The results of Model 8, which are set out in Table 2 , show that the impact of population density impact on SRH was not significant. This means that population density was found to have no effect on SRH in different regions. The most striking difference between the western and central/eastern regions is the inequality in infrastructure and public service, but not in population density. Notes: ***, **, and * indicate the 1%, 5%, and 10% levels of significance, respectively. The results of control variables were not listed in above Table 2 due to the findings being similar to previous studies.
The results of regression in Model 4 and Model 9 show that per capita GDP had no impact on SRH. In general, residents care more about disposable income than per capita GDP. At the same time, there are limitations to the calculation method of per capita GDP which divides the gross domestic product by the resident population, not the registered population. Therefore, per capital GDP may not be able to reach heterogeneity (an interaction term that addresses individual characteristics and household registration). These results are similar to those obtained using Model 5, which did not show a significant relation between migration status and SRH after considering individual heterogeneity. This means that your tenancy form and where you come from are both vulnerable factors in relation to your SRH status, which will be subject to variation due to individual heterogeneity.
Conclusions and Policy Implications
Larger cities generally enjoy the benefits of better infrastructure and richer social services, however, when city size is the result of unrestrained expansion, it can also be related to poor outcomes, such as higher resource consumption, variation in living conditions, environmental pollution, traffic congestion, and scarcity of public services, which, in turn, lead to lower SRH. Hence, a better understanding the effect of city size on SRH is beneficial to policy-makers in the task of planning urban systems and improving SRH status. Existing studies that have analyzed SRH status in relation to city size have been limited. In order to address this deficiency, this study employed a multilevel analysis in order to better understand the effect of city size on the dynamics present in SRH status from the perspectives of migrant status and regional disparity.
Multilevel analyses, such as ours, can assist in explaining the impact of city size on changes in SRH status in China. This study found city size, income, population density, migrant status, and household registration status to constitute the significant impact drivers in relation to SRH in China. Our results strongly support the hypothesis that an inverted U-shaped relationship exists between SRH and city size. We also found that income produced a positive impact in relation to SRH, both from a migrant status and a household registration perspective, while population density was positively related to SRH when linked to migrant status, but had no significance in relation to regional disparities as expressed through household registration status. Further, migrant status and household registration were both found to negatively influence SRH. These findings suggest that the government should pay more attention to the health of individuals who rent and to those with household registrations in the western region of China. Moreover, the interaction terms used in our analysis suggest that the SRH status of migrants is not impacted upon by city size. As such, both large cities and small cities need to be considered with relation to the SRH of migrants. City size will only influence SRH for individuals who come from different regional cities. For large cities, regional disparities in SRH will be more remarkable when an interaction term is used to take into account the relation between city size and household registration. Therefore, hospitals, education, and other public services should first be established in larger cities, especially in the western region of China. Importantly, the results show that when other factors remain the same, an individual's SRH status will decrease when city size increases beyond the inflexion point, a result which we attribute to crowding effects, which can cause many problems.
The above findings, we argue, raise a number of theoretical and policy implications. Firstly, we found that the relation between rapid population growth and SRH status has an inverted U-shape. This indicates that China should continue to control population size and promote sustained urbanization of its population, for example, by increasing the urbanization level of household registration [15] . In addition, China should energetically develop megacities and small cities in line with planning better urban systems [2] . Second, China should improve its welfare policy for migrants in order to weaken the inequality of opportunity faced by migrants compared with native-born residents of a given city. Moreover, the government should also increase the amount of public rental housing. Thirdly, household registration is shown to have a negative effect on SRH. Hence, China should continue to implement the western development policy and expand public services coverage to narrow the gap in western, central, and eastern regions of the country. According to the construction guidelines of the punctiform city (an interconnected net of urban hyperdense 'points' throughout nature, parks, and lands), cities located in Western China could plan to build several unit points, which include thousands of residences, offices, services, and buildings, and the comfortable distance is a walking-biking distance. This means that concentrating the dispersed population in the west into multiple unit points would be better for centralizing the planned infrastructure to improve the living standards of local residents [9] . Fourth, income level is shown to exert a positive influence in relation to SRH. Thus, the government should expand income channels, encouraging workers to obtain employment by themselves and creating job opportunities in order to diversify individual income. Efforts oriented towards promoting stable urbanization, improving welfare policy, narrowing the regional gap, and diversifying incomes may improve SRH in China.
Our empirical analysis of the SRH of individuals at the city level also demonstrates that CGSS data, when subjected to multilevel analysis, constitutes an appropriate dataset and tool for analyzing differences in individuals' SRH status in different cities, allowing scholars to address spatial disparities and underlying micro-factors behind such subjective evaluations (e.g., self-rated health and happiness). Clearly, beyond these findings, additional work remains to be done. For example, the impact of city size on other subjective assessments, such as happiness, should also be analyzed in order to explore appropriate urban system planning measures [2] . There is, further, a rich body of existing literature that argues that poor self-rated health is an independent predictor of reduced functioning [67, 68] . A range of topics could be studied using similar approaches, thereby extending existing research-these include cross-cultural factors, language, and factors like smoking and drinking that present health risks [69] . Future studies of such issues can be expected to improve individual SRH status.
Author Contributions: C.Z. and J.C. developed the main ideas of the study, gathered the data, performed the model construction and estimation, and wrote the manuscript. S.W. contributed to the conceptual framework of this paper, played an important role in interpreting the results, and participated in revising the manuscript and proofreading the article. All authors read and approved the final manuscript.
Funding: This work was supported by the National Natural Science Foundation of China (41601151), the National Social Science Foundation of China (17BRK010), the Natural Science Foundation of Guangdong Province (2016A030310149) and Pearl River S&T Nova Program of Guangzhou.
